1. In fasted adrenalectomized female rats a rise in blood sugar may be a more sensitive index of cortisone activity than a rise in liver glycogen.
27 + Io C. Animals were used for experiments only if they had been in this constant temperature room for at least 20 days. They were removed from this room only for dummy irradiations, for operative procedures and for killing. The rats were given a standard commercial cubed ration containing approximately 16% protein and 1% sodium chloride ('Rat nuts 14%', North Eastern Agricultural Co-operative Society Ltd.). At the time of killing, male rats ranged from 9 to 30 weeks and from 140 to 360 g in weight, female rats from 10 to 36 weeks and from 140 to 260 g in weight.
The adrenals were removed under intraperitoneal Amytal anaesthesia by the lumbar route through a single skin, but double muscular, incision. (Bilateral skin incisions were often fohowed by intestinal herniation.) Each adrenal with some of its surrounding fat was picked up in the crook of a pair of forceps with curved ends and a clean cut made through the fat between the forceps and the kidney. The rat was discarded if there was any visible damage to either adrenal, indicating that some part of the gland might have been left behind in the animal. The muscle incisions were left alone; the skin incision was closed with clips. Sham-operations were done in an identical manner, except that the forceps and scissors were not used. There was no operative mortality once the dose of anaesthetic was properly determined.
Food was removed from intact rats for from 6 to 72 hr before killing. Rats to be adrenalectomized were starved for 24 hr before operation and for another 24 hr after, a total of 48 hr. Water was available for drinking at all times. The rats were kept on wire grids which prevented access to the sawdust or faecal pellets in the pans below.
Cortisone was given to some of the adrenalectomized rats immediately after the operation. Dilutions of standard commercial preparations of cortisone acetate suspension were made with sterile saline immediately before use. The dose was given all at one time, either in one subcutaneous injection or in five ; in each axilla, in each groin and para-umbilicahy.
Blood and the hver were removed under Amytal anaesthesia as soon as anaesthesia was deep enough to prevent any muscular response and while respiration was regular so that the animals were not anoxaemic. After a long mid-line incision through the abdominal wah and skin over the thorax, the ribs were cut on each side and the right side of the heart incised. Blood was collected from the thoracic pool into a syringe containing dry heparin. The whole liver was then removed, weighed on a torsion balance and added, with slicing, to hot 30 % KOH in a tube in a boiling water-bath. The tube was shaken immediately and at intervals. Rarely did more than 100 sec elapse between opening the chest and immersion of the last piece of liver in the KOH solution.
Blood sugar was estimated in triplicate according to Miller & van Slyke [1936] . The liver was digested in hot KOH till dissolved and the volume made up to 50 ml. Duplicate 6 ml. samples were treated as described by Venning, Kazmin & Bell [1946] , except that the glycogen precipitate was dissolved in 0-01 % NaCl and precipitated a second time, and that hydrolysis to glucose was with 0-6 N-HC1 for [2] [3] The rise in hver glycogen was not a linear function of log dose of cortisone over the dose range examined. There appeared to be a threshold of blood sugar below which liver glycogen was present only in traces. After larger doses of cortisone the rise in liver glycogen was proportionately greater than the rise in blood sugar (Figs. 1, 2) . Even so, changes in liver glycogen would not have provided a more precise assay than changes in blood sugar because of the much greater variance of liver glycogen than of blood sugar. The number of rats used is given in parentheses. The determinations were made 24 hr after the adrenals were removed and the hormone injected, and after a total fast of 48 hr.
The values for intact, sham-operated and adrenalectomized rats not given cortisone are also given in Figs. 1 and 2. A comparison of the blood sugar and glycogen levels of sham-operated animals and adrenalectomized animals given cortisone, suggests that normal adrenal gland activity was imitated for 24 hr by a single dose of between 1-25 and 2-5 mg of cortisone acetate under the conditions of the experiment. This must be an overestimate, however, since unabsorbed cortisone was clearly visible at the sites of injection when the animals were killed. The levels in sham-operated animals were the same or less than in intact animals, suggesting that the 'stress' of operation had no effect 24 hr later.
As the mean liver glycogen in a group increased its variance also increased (as seen also in Table 2 of Venning et al. [1946] ). When the liver glycogen was expressed in logarithmic units the variance was no longer dependent on the mean or propor¬ tionately greater than the variance of blood sugar. The curve relating liver glycogen to blood sugar in adrenalectomized animals is now a straight line, once the threshold level of blood sugar is exceeded, with a steeper slope in females than in males (Figs. 3, 4 ). An interesting finding is that the points for intact and sham-operated animals lie near the same line (Figs. 3, 4) . It should lie on the same line, regardless of the dose of cortisone given to the latter. The simplest explanation is that there is no specific effect of cortisone on the forma¬ tion of hver glycogen, but rather that the level of liver glycogen is determined by the level of blood sugar (or vice versa), and that the level of blood sugar is determined inter alia by the cortical hormone in the body. This conclusion is perhaps reinforced by the additional finding that the normal relation between blood sugar and liver glycogen still held in irradiated rats in spite of changes in the absolute levels and irrespective of whether the irradiated animals were intact, adrenalectomized, or adrenalectomized and given cortisone (unpublished observations). Fig. 4 . Blood sugar (mg/100 ml.) and log liver glycogen (mg/100 g) in female rats. Intact rats starved for 18 hr, ; 24 hr, A; or 66 hr, · Adrenalectomized rats starved for 66 hr and treated with 5 mg cortisone acetate, Q. Other symbols as in Fig. 3 . The straight line is the best fit to the three points from adrenalectomized animals given cortisone in doses sufficient to raise the liver glycogen above the threshold (see text and Fig. 2) .
Variations in the duration of fasting appeared to change the ratio of blood sugar to log liver glycogen. Points for female rats fasted 18 and 66 hr clearly lie on opposite sides of the line for rats fasted 48 hr (Fig. 4) . It is also interesting that increasing the duration of starvation from 48 to 66 hr increased the blood sugar (Fig. 4) (Figs. 1-4) .
The index of precision ( ) for the observations relating blood sugar to log dose of cortisone (Figs. 3, 4) 
